A Gram-stain-negative, aerobic, yellow-pigmented, non-spore-forming, non-motile, rod-shaped bacterium, designated strain DHOB07 T , was isolated from a soil sample collected from the lower subtropical forest of the Dinghushan Biosphere
T to the genus Dyella. On the basis of the polyphasic characterization results presented above, strain DHOB07
T represents a novel species of the genus Dyella, for which the name Dyella lipolytica sp. nov. is proposed. The type strain is DHOB07 T (=NBRC 111473 T =KCTC 52132 T ).
The genus Dyella belongs to the family Xanthomonadaceae of the phylum Proteobacteria. Since Xie and Yokota [1] established the genus Dyella with D. japonica as the type species in 2005, another 13 species have been recognized: D. koreensis [2] , D. kyungheensis [3] , D. ginsengisoli [4] , D. jiangningensis [5] , D. marensis [6] , D. soli, D. terrae [7] , D. thiooxydans [8] , D. jejuensis [9] , D. humi [10] , D. acidisoli, D. flagellata and D. nitratireducens [11] . These bacteria were isolated mainly from soil and are Gram-negative, aerobic, rod-shaped and have ubiquinone-8 as the major respiratory quinone. In the present study, we describe a novel species of the genus Dyella based on a polyphasic study on a locally isolated bacterial strain, designated DHOB07 T .
Strain DHOB07 T was isolated from a soil sample collected from the lower subtropical forest of Dinghushan Biosphere Reserve, Guangdong Province, PR China (23 10¢ N 112 31¢ E). The soil sample was acidic lateritic red earth with a pH of 4.0-5.0. For the isolation, the soil sample was suspended in PBS and the resulting suspensions were serially diluted with the same buffer. Aliquots of the diluted suspensions were spread on MM1F medium (MgSO 4 .7H 2 O 0.04 g, fructose 0.5 g, CaCl 2 .2H 2 O 0.02 g, yeast 0.05 g, agar 15 g, in 1 litre distilled water, pH 5.5) and the plates were incubated at 28 C for 1 week. Once a single colony was obtained, it was purified by sub-culturing three times under the same conditions. Strain DHOB07
T was isolated in this way. The isolate was maintained in a 25 % (v/v) glycerol suspension in a refrigerator at À80 C. The growth of strain DHOB07
T was tested on trypticase soy agar (TSA; HKM), R2A agar (HKM), nutrient agar (NA; HKM), Luria-Bertani agar (LB; HKM), and MacConkey agar (HKM). No sign of growth of DHOB07 T was observed on TSA, NA, LB and MacConkey agar medium, and the best growth was achieved on R2A agar at 28 C for 2 days. Strain DHOB07 T and the type strain of its closest described species D. jejuensis JP1 T , which was used as the reference strain in this study, were routinely grown aerobically on R2A agar at 28 C for 2 days except where otherwise stated.
The Gram-staining reaction was determined using the standard staining protocol [12] . The cell morphology of strain 
DHOB07
T was examined using an optical microscope (Â1000 magnification, Nikon) with cells grown on both liquid and solid R2A media. Cell motility was studied by observing the development of turbidity throughout a tube of semi-solid (0.3 % agar) R2A agar. Growth at different temperatures (20, 25, 28, 33, 37 and 42 C) and tolerance to various concentrations of NaCl (0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5 and 5.0 % w/v) was determined using R2A medium. The pH range for growth was tested from pH 3.0 to 10.0 (in increments of 0.5 units) using the buffer system described by Xu et al. [13] . The development of colonies was observed on R2A solid media at 4 and 10 C for 2 weeks.
Cells of strain DHOB07 T were aerobic, non-spore-forming, non-motile and rod-shaped (0.3-0.6 µm wide and 1.0-2.5 µm long). Colonies of strain DHOB07
T grown on R2A agar for 2 days were smooth, circular (1.2-1.7 mm in diameter), yellow-pigmented, semi-transparent and convex with clear edges. The strain was Gram-staining-negative. On R2A medium, strain DHOB07
T grew at 10-37 C, pH 4-7 and with 0-0.5 % (w/v) NaCl, with optimum growth at 28 C, pH 5-5.5 and with 0 % (w/v) NaCl.
Catalase activity was detected by checking bubble formation in 3 % (v/v) hydrogen peroxide, and oxidase activity was determined by using 1 % (w/v) tetramethyl-p-phenylenediamine oxidase reagent. Enzyme activities and other physiological and biochemical characteristics were determined with API ZYM, API 20 NE and API 50 CHB/E galleries (bioM erieux) according to the manufacturer's instructions.
Tests for the hydrolysis of casein, starch [14] and Tween 80 [15] were assessed after incubation for 3 days at 28 C. , strain DHOB07 T had poor capacity to utilize gelatin, lactose, methyl a-D-glucopyranoside, potassium 2-ketogluconate, salicin and starch. However, erythritol, glycogen and inositol were utilized only by strain DHOB07 T . The detailed physiological and biochemical characteristics that differentiate strain DHOB07
T from its closest phylogenetic relatives are listed in Table 1 .
Antimicrobial susceptibility of strain DHOB07
T was tested using the Kirby Bauer method [16] . The following 14 antibiotics were tested: amikacin (30 µg), chloramphenicol (30 µg), ciprofloxacin (5 µg), erythromycin (15 µg), gentamicin (10 µg), kanamycin (30 µg), netilmicin (30 µg), novobiocin (5 µg), penicillin (10 IU), polymyxin (300 U), streptomycin (10 µg), tetracycline (30 µg), tobramycin (10 µg) and vancomycin (30 µg). Results were determined by measuring the zone of inhibition appearing on R2A agar medium after incubation for 2 days at 28 C. Strain DHOB07
T was resistant to chloramphenicol and penicillin but susceptible to all other antibiotics tested.
Genomic DNA of strain DHOB07
T was extracted with a commercial genomic DNA extraction kit (GeneStar). The almost full-length 16S rRNA gene and the partial gyrB, lepA and recA gene sequences of strain DHOB07
T were amplified and sequenced following the methodology detailed by Chen et al. [11] . The newly determined gene sequences were quality-checked and then submitted to the GenBank database. Phylogenetic dendrograms were generated with three treemaking algorithms: neighbour-joining [17] , maximumparsimony [18] and maximum-likelihood [19] using MEGA software package version 5.0 [20] . Evolutionary distance matrices (distance options according to Kimura's twoparameter model) were generated as described by Kimura [21] and the tree topology was assessed by bootstrap analyses [22] based on 1000 replications.
A comparison between the continuous stretch of 16S rRNA gene sequence of strain DHOB07
T and those of other reported strains indicated that strain DHOB07
T belongs to the genus Dyella. The phylogenetic tree reconstructed using the neighbour-joining method (Fig. 1) T were submitted to the GenBank database (Table S1 ). The neighbour-joining phylogenetic tree ( Fig. 2) based on the concatenated sequences of the above three housekeeping genes showed the strain DHOB07 T is a member of the genus Dyella. The low sequence similarity values together with high evolutionary distance between strain DHOB07
T and the other established species of the genus showed that it represents a novel species of the genus Dyella.
The DNA G+C content of strain DHOB07
T was determined with reversed-phase HPLC [23] using genomic DNA extracted as described by Marmur and Doty [24] . DNA-DNA hybridization experiments were conducted in triplicate using a Lambda 35 UV/VIS spectrometer equipped with a temperature program controller (PerkinElmer), as described by De Ley et al. [25] . The DNA G+C content of strains DHOB07
T was 58.2 mol%, within the range of the genus Dyella. The DNA-DNA relatedness value between strain DHOB07 T and D. jejuensis JP1 T was 41.8 %, which is significantly below the threshold of 70 % proposed for species discrimination by Wayne et al. [26] .
Fatty acid methyl esters of strain DHOB07
T and the type strains of selected species of the genus Dyella were obtained from 40 mg cells grown on R2A agar for 2 days at 28 C using the method of Kuykendall et al. [27] . The mixtures of fatty acid methyl esters were separated by GC and determined using the Sherlock Microbial Identification System (MIS) (MIDI). Respiratory quinones were extracted and identified according to the methods of Minnikin et al. [28] and separated by HPLC [29] . Polar lipids were extracted and analysed by two-dimensional TLC according to Minnikin et al. [28] .
The major fatty acids of strain DHOB07
T were iso-C 17 : 1 !9c (20.4 %), iso-C 16 : 0 (19.2 %), iso-C 15 : 0 (14.3 %), and summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c, 7.6 %), which are the characteristics of the members of the genus Dyella ( Table 2) . The major respiratory quinone of strain DHOB07
T was ubiquinone-8 (Q-8), consistent with all other members of the 
genus Dyella. The major polar lipids of strain DHOB07 T were phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, phosphatidylmethylethanolamine, and several unidentified aminophospholipids (APL 1-2), unidentified aminolipids (AL), phospholipids (PL 1-2) and lipids (Fig. S3) . This polar lipid profile was similar to other described members of the genus Dyella, but the presence of phosphatidylmethylethanolamine differentiated DHOB07
T from its closest relatives D. jejuensis JP1 T , D. flagellata 4M-K16 T and D. nitratireducens DHG59 T .
In conclusion, the major characteristics of strain DHOB07 T were in line with those of the genus Dyella, but the novel strain differed from all described species of the genus by some genotypic, biochemical and chemotaxonomic properties. Therefore, we conclude that strain DHOB07
T represents a novel species of the genus Dyella, for which the name Dyella lipolytica sp. nov. is proposed. naphthol-AS-BI-phosphohydrolase, trypsin and urease. Ubiquinone-8 is the respiratory quinone, and iso-C 15 : 0 , iso-C 16 : 0 and iso-C 17 : 1 !9c are the major cellular fatty acids (>10 %). The major polar lipids consist of phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, phosphatidylmethylethanolamine and several unidentified aminophospholipids and phospholipids.
DESCRIPTION OF
The type strain DHOB07 T (=NBRC 111473 T =KCTC 52132 T ) was isolated from forest soil of Dinghushan Biosphere Reserve, Guangdong Province, PR China. The G+C content of the genomic DNA of the type strain is 59.4 mol%.
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